Literature review of cases of uveitis in Europe
Using the Medline database, a review of the literature was performed from 1976-2017 that reported observational data from patients with uveitis in Europe, using the following terms for the literature search: 'uveitis,' 'pattern of uveitis,' 'uveitis in Europe,' and 'epidemiology of uveitis.' Twenty-four articles published in the years 1976-2017, reporting uveitis in 24,126 patients in Europe were identified . The records of patients referred to the Department of Ophthalmology and the literature data were analyzed in terms of gender, age, and major causes of uveitis, to identify similarities and differences.
Statistical analysis
Statistical analysis was performed using STATA/Special Edition version 14.2 (Stata Corp LP, College Station, Texas, USA). The mean ± standard deviation (SD) were used. The frequency of occurrence were expressed as percentages (%). For the contingency tables, the chi-squared (c 2 ) test of independence was performed. Multinomial regression analysis was applied to calculate relative risk ratios (RRR) for a selected anatomical localization of uveitis versus all other localizations and by gender. Probabilities of occurrence of a given condition were estimated using logistic regression models. Gender-related differences in the investigated parameters between the groups were tested using the multifactorial analysis of variance (ANOVA) without replication. Fisher's protected least-significant difference (LSD) test for multiple comparisons was performed to detect statistically significant differences between pairs of results. A p-value of <0.05 was considered statistically significant.
Results
Retrospective observational study findings (Poland, 2005 (Poland, -2015 : Demographic findings for patients with uveitis of Ophthalmology, the Medical University of Warsaw, between 2005 and 2015 identified 282 adult patients (Caucasian), including 174 women (61.7%) and 108 men (38.7%). A total of 279 patients were included in the final analysis, 172 women (61.6%) and 107 men (38.3%). Three patients were excluded for the following reasons. Two sisters were ultimately diagnosed with transthyretin amyloidosis masquerading as posterior uveitis [44] . A 42-year-old man was diagnosed with primary intraocular lymphoma, confirmed by vitreous biopsy and flow cytometry.
Of the 279 patients reviewed, anterior uveitis was diagnosed in 26.5% (22.1% women vs. 33.6% men), intermediate uveitis in 12 .9% (11.1% women vs. 15.9% men), posterior uveitis in 48.4% (51.2% women vs. 43.9% men), and panuveitis in 12.2% (15.7% women vs. 6.5% men). The gender differences were statistically significant (c 2 =9.769; df=3; p=0.021). Anterior uveitis was found to affect men more frequently than women (RRR=1.79; 95% CI, 1.04-3.06; p=0.035); panuveitis was less prevalent among men (RRR=0.38; 95% CI, 0.16-0.90; p=0.028) ( Table 1 ).
The mean age of the 279 patients reviewed was 38.3±15.3 years. There were no statistically significant differences in patient age by gender by analysis of variance (ANOVA) (F=1.031; df=1. 274; p=0.261. However, age was significantly associated with differences in diagnosis (F=16.342; df=3. 274; p<0.001). The highest mean age was for subjects with panuveitis (48.7±13.1 years) and the lowest mean age was found for patients with intermediate uveitis (32.1±11.9 years). Fisher's test of least-significant difference (LSD) for multiple comparisons showed that the mean age differed significantly between patients with anterior uveitis compared with intermediate uveitis (p<0.001); anterior uveitis compared with posterior uveitis (p<0.001); intermediate uveitis compared with panuveitis (p<0.001), and posterior uveitis compared with panuveitis (p<0.001) ( Table 2 ). Unilateral presentation of uveitis was found in 60.5% (n=169) and a bilateral presentation of uveitis was present in 39.5% (n=110) of the patients.
Retrospective observational study findings (Poland, 2005 (Poland, -2015 : Anatomical and etiological distribution of uveitis Table 4 summarizes the overall leading causes of uveitis, and the causes by gender. Apart from idiopathic inflammation, the most prevalent causes were toxoplasmosis (17.9%), Fuchs uveitis (12.2%), and WDS (10.4%). Significant differences between male and female patients were found for toxocariasis, toxoplasmosis and for HLA-B27-associated acute anterior uveitis (AAU).
Significant associations were found between the causes of uveitis and patient age for Fuchs uveitis, WDS, toxocariasis, and toxoplasmosis. In summary, the findings from the retrospective review of cases of uveitis from our department in Poland showed that an increase in the patient age by one year favored the occurrence of Fuchs uveitis and sarcoidosis, while a decrease in age by one year reduced the occurrence of WDS, toxocariasis, and toxoplasmosis (Table 5 ). not provide information about the nationality of the subjects. Another eight studies were carried out in ethnically uniform populations of a given country, and in nine studies the subjects came from multinational (multiethnic) populations. In 10 studies, the age range was not specified. Pediatric patients were included in 12 studies. The mean age of all reported patients was 40.4 years (range, 30.7-47.9 years). Women accounted for 52.3% of all patients (range, 42.5-61.6%). The published studies included in the literature review and the demographic characteristics of the study participants are summarized in Tables 7 and 8.   Tables 9-14 summarize the etiology of uveitis in patients from selected studies published between 1976-2017. No obvious patterns could be observed, although non-infectious uveitis syndromes associated with systemic disease were the most prevalent in most European countries. Overall, the findings from the retrospective study performed at our center in Poland between 2005-2015 did not differ significantly from those in other European countries, but in our series of patients, ocular-specific syndromes were the most common (31.8% of all uveitis cases) and uveitis associated with systemic non-infectious disease were the least common (16.8%).
No consistent trends were observed regarding the anatomical localization of uveitis reported from the European studies between 1976-2017 ( Regarding the etiology of uveitis, when the anatomical location was not considered ( In previously published European studies on uveitis, published between 1976-2017, more patients were included than in our series. This finding is likely due to the fact that in Warsaw there are two tertiary centers for referral of patients with uveitis, while mild cases of uveitis might be treated in private practice [48] . The main difference in the results found between the present retrospective study and previously published European studies was found to be the most common anatomical localization of inflammation. In many European countries, anterior uveitis was found to be the most common form, accounting for 50-60% of all cases, while in study posterior uveitis was more prevalent [45] [46] [47] . The lower prevalence of anterior uveitis in our series may be explained by the fact that patients might have received treatment in smaller hospitals or private practice, and the increasingly frequent use of biologics in systemic autoimmune diseases has significantly reduced the occurrence of ocular complications.
The second main difference between the findings of our study, conducted in a single center in Poland between 2005-2015, compared with the previously published studies in Europe between 1976-2017, was our finding of a cause of uveitis in 77%. The literature review showed that during the past few decades, the rate of idiopathic uveitis has been decreasing, which is associated with advances in clinical diagnosis, including molecular diagnostic techniques [21, 22, 25, 34, 40] .
The main manifestations of uveitis observed from review at our center in Poland were ocular-specific (31.8%), infectious (27.9%) and associated with the underlying systemic non-infectious disease (16.8%), while 23.6% of all uveitis cases were unclassifiable. The prevalence of ocular-specific disease from our center in Poland was similar to that observed in Germany (34.3%) but was less than that diagnosed in France, Spain, and Austria [33, 36, 39, 41, 42] . Infectious symptoms of uveitis observed from our center in Poland were found at a similar rate to those in France, but were reported less frequently in Germany, Austria, and Spain [33, 36, 39, 41, 42] . The prevalence of systemic non-infectious disease from our center in Poland was the lower when compared with previously published studies from other European countries [33, 36, 39, [40] [41] [42] .
The main causes of uveitis in our department of ophthalmology in Warsaw, Poland, between 2005-2015 were Fuchs uveitis, toxoplasmosis, and the white dot syndrome (WDS), while in other European countries toxoplasmosis, ankylosing spondylitis, and HLA B-27 associated anterior uveitis (AAU) predominated [19, [21] [22] [23] 25, 27, 32, 34, [40] [41] [42] . The prevalence of ocular toxoplasmosis in our series was similar to that in other European countries. Toxoplasmosis is a major cause of posterior uveitis, and the differences in the occurrence and clinical presentation depend on the time of infection (congenital versus acquired), the prevailing regional strains of the parasite, nutritional habits, host immune status, socio-economic conditions, and climate [45] [46] [47] [49] [50] [51] [52] [53] [54] [55] [56] [57] .
In our series, toxocariasis as a cause of uveitis was reported to be higher, than in cases reported in previous European studies [58] [59] [60] . The seroprevalence of toxocariasis in Poland depends on the method of testing, the population groups, and the region, ranging from 5% in the Poznań region to 75.6% in Warsaw, which may explain such a high percentage of patients with ocular larva migrans (OLM) in patients with uveitis referred to our department [58] [59] [60] . Ocular larva migrans (OLM), or ocular toxocariasis, which is the ocular form of the larva migrans syndrome, is due to infection with Toxocara canis. For many years the number of pet dogs in Poland has been increasing. Based on the number of rabies vaccination certificates, it is now estimated at 7.5 million (one dog per five people) means that Poland has one of the largest dog populations in Europe [61] . Dog feces in the street dry and particles may be inhaled into the bronchial tree and swallowed causing parasite infestation, a mechanism that may explain very high seroprevalence of toxocariasis in urban adults in Poland [62] .
Review of previously published studies has shown that tuberculosis is one of the most common causes of uveitis in Europe, predominantly in the Netherlands, UK, and Spain 38, 39] . In our review of cases in our department in Poland, two cases of uveitis were found in patients with a history of tuberculous pneumonia. The incidence of tuberculosis in Poland decreased from 128.5 per 100,000 in 1970 to 19.1 per 100,000 in 2010 [63, 64] . The Polish tuberculosis control program has been developed continuously since the 1920s. In addition to mass vaccination with Bacillus Calmette-Guérin (BCG), there is a free but compulsory treatment of the disease, which also includes quite an aggressive family chemoprophylaxis [63, 64] . 
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In many countries, with the improvement of tuberculosis control, the rate of extrapulmonary forms of tuberculosis is increasing, which has not been observed in Poland. Another explanation is that in Western Europe the increase in the incidence of tuberculosis may be associated with growing numbers of migrants, mainly from Africa and Asia, including countries where tuberculosis has appeared fairly recently and there are no vaccination programs in place, making people more susceptible to the infection. Currently, the population of Poland is ethnically uniform and the immigrants come mainly from Ukraine and other countries of the former USSR [39, 63, 64] .
Limited epidemiological data are available in Poland on the prevalence of systemic diseases which can be associated with uveitis [7, 8, [65] [66] [67] . Review of our local patient records between 2005-2015 in Warsaw, Poland, showed an association with systemic diseases in 16.8% of patients with uveitis patients, which was generally less than in previously published European studies [33, 36, 42] . Most frequently, our cases of uveitis were associated with sarcoidosis (6.0%) and multiple sclerosis (4.7%) and seldom with some form of arthritis (0.4%). A similar prevalence of uveitis from sarcoidosis was observed in the patient populations from the Netherlands and Belgium, but not in Portugal, Italy, or Spain [22, [25] [26] [27] 30, 32, 39, 42] .
Uveitis can be the first symptom of multiple sclerosis (MS) [65] [66] [67] [68] . In Poland, the prevalence of MS in the last 60 years has ranged from 37-91 per 100,000 depending on the region of the country [69] . In our retrospective study, uveitis associated with MS was more common than in other European countries, including the Netherlands, France, Germany, the UK, Spain, and Austria [23, 33, 36, [38] [39] [40] [41] . This study had several limitations. A retrospective review of clinical data was conducted at a single center, which was dependent on the quality of the information recorded. A small number of patients was included in this observational study, although records covering a period of 10 years were collected. Also, other European studies included secondary data from multi-ethnic populations and patients under the age of 18 years who could not be statistically evaluated. 
